Expression of smooth muscle caldesmon in developing chicken gizzard.
Caldesmon is an actin/calmodulin/tropomyosin protein located in the thin filaments of smooth muscle cells and microfilaments of nonmuscle cells. Two isoforms of caldesmon, h- and l-types, shown to exist in vertebrate smooth and nonmuscle cells respectively, are produced by alternative splicing of the caldesmon mRNA encoded by a single gene. To study the expression of smooth muscle specific h-caldesmon during the differentiation of mesenchymal cells into smooth muscle cells, soluble protein and total RNA from the gizzard primordium in the gut region of 5-day and gizzards of 7-, 9-, 13-, 17- and 21-day embryos and 2-days post-hatch chicks were extracted and analyzed for caldesmon expression at both protein and mRNA levels. Western blot analysis of proteins and immunofluorescence microscopy of tissue section were carried out using an antibody specific for h-caldesmon. Total RNA was analyzed by Northern blotting using a caldesmon cDNA probe, and h- and l-caldesmon cDNAs were identified due to the difference in their molecular sizes (4.8 and 4.1 kb respectively). The mRNA was also analyzed by reverse transcribed-polymerase chain reaction (RT-PCR) and Southern blot analysis. Our results show that the I-caldesmon mRNA was expressed at higher levels in the gizzard primordium during the early stages of development, and decreased gradually during growth. The h-caldesmon protein and mRNA, not expressed at day 5, is minimally expressed at day 7 and is fully turned on by day 9. Additionally, sequence analyses of the RT-PCR products of I-caldesmon showed that it lacked the spacer region, as predicted. RT-PCR analysis of total RNA gave two h-caldesmon fragments. These two fragments were identified as two different isoforms of h-caldesmon since they both contained the spacer region. They also showed homology in the region of exon 4 had differences in the region of exon 3b.